Academic emotions have largely been neglected by educational psychology, with the exception of test anxiety. In 5 qualitative studies, it was found that students experience a rich diversity of emotions in academic settings. Anxiety was reported most often, but overall, positive emotions were described no less frequently than negative emotions. Based on the studies in this article, taxonomies of different academic emotions and a self-report instrument measuring students' enjoyment, hope, pride, relief, anger, anxiety, shame, hopelessness, and boredom (Academic Emotions Questionnaire [AEQ]) were developed. Using the AEQ, assumptions of a cognitive-motivational model of the achievement effects of emotions, and of a control/value theory of their antecedents (Pekrun, 1992b (Pekrun, , 2000 , were tested in 7 cross-sectional, 3 longitudinal, and 1 diary study using samples of university and school students. Results showed that academic emotions are significantly related to students' motivation, learning strategies, cognitive resources, self-regulation, and academic achievement, as well as to personality and classroom antecedents. The findings indicate that affective research in educational psychology should acknowledge emotional diversity in academic settings by addressing the full range of emotions experienced by students at school and university.
In the following analysis, we present an overview of our research on students' academic emotions. This research originated through Reinhard Pekrun's interests in students' test anxiety and motivation, and Raymond Perry's studies on academic control and motivation (e.g., Pekrun, 1991 Pekrun, , 1992a Perry, 1991; Perry & Magnusson, 1989) . Within the perspective of test anxiety and motivation research, we have found that test anxiety has been researched extensively since the beginning of the 1950s (Mandler & Sarason, 1952) and even prior to that (cf. Stengel, 1936) , whereas students' academic emotions, other than anxiety, have been largely neglected. The only major exception is the attributional research on achievement emotions undertaken by Weiner (cf. Weiner, 1985) . Based on innovative theorizing, this research has produced a sizable number of studies as well as consistent, cumulative empirical evidence on the cognitive antecedents of achievement-related emotions. Table 1 presents the results of a literature search of relevant studies. For the time span from 1974 to 1990, this search was originally published in Pekrun and Frese (1992) and was updated here for the decade of the 1990s, using the PsycINFO database. The search extends beyond the educational domain and includes any empirical studies linking the emotions listed in Table 1 to the topics of learning, test, performance, work, or achievement. It appears that test anxiety has continued to attract many researchers, whereas other achievement-related emotions have received much less attention. This pertains to negative emotions other than just anxiety, but even more so to positive achievement-related emotions. For example, whereas more than 1,000 studies have addressed achievement-related anxiety to date, we were not able to locate more than 9 studies on the complementary emotion of students' hope. Also, there is a dearth of studies on students' regulation of their emotions (cf. Schutz & Davis, 2000) . Most studies were conducted from the perspective of specific traditions of research and addressed no more than one or two emotions, implying that a broader perspective on a range of emotions was largely lacking in much of the empirical research to date.
Theoretically, it may be assumed that students experience a rich diversity of emotions in academic settings. Academic learning and achievement are among the most important topics across the life span in our society today, especially because educational and professional careers, social relations, and the allocation of many kinds of resources are largely dependent on individual achievement. This implies that learning and achievement are singularly important and thus major sources of human emotions today, instigating a variety of self-referenced, task-related, and social emotions (cf. also Scherer, Wallbott, & Summerfield, 1986) . Furthermore, judging from the general functions of emotions for human agency, it may be assumed that emotions influence students' cognitive processes and performance, as well as their psychological and physical health.
In particular, this perspective is warranted for emotions that are directly linked to academic learning, classroom instruction, and achievement (e.g., enjoyment of learning, pride of success, or test-related anxiety). We propose to use the term academic emotions to denote such emotions. By defining academic emotions in this way, the term academic is used as is commonly done with terms such as academic motivation or academic self-concept. In doing so, the domain of academic emotions would include students' achievement emotions experienced in school or university settings, but goes beyond emotions relating to success and failure by also covering, for example, emotions relating to instruction or to the process of studying (see Table 2 ).
The following research questions guided our studies on academic emotions:
1. Which emotions do students experience in academic settings when attending class, studying, and taking tests and exams? Furthermore, what are the elements of these emotional experiences and how are they structured?
2. How can we measure students' academic emotions? 3. How do these emotions affect learning, academic achievement, and students' health?
4. What are the origins of these emotions within students' personality and in their environments?
5. What can we do to foster positive academic emotions and to help students avoid negative emotions, or to cope with negative emotions in flexible ways once they emerge?
To date, our research has mainly addressed the first four of these questions, which may be regarded as basic and have to be answered before educational applications can be designed. In addressing these questions, we used qualitative as well as quantitative methods. The logic underlying our strategy implies that qualitative, exploratory analysis may be best suited to develop insights into the range and phenomenology of students' emotions and to generate hypotheses, whereas quantitative assessment is needed for the more precise analysis of effects and causes.
In the following, we give an overview of our research pertaining to these four questions. Specifically, in the sections of this article we address the following parts of our research in turn:
1. In a series of qualitative case studies, we explored the occurrence and phenomenological structures of academic emotions.
2. Based on our exploratory evidence, we developed a quantitative self-report instrument measuring nine academic 3. In a number of quantitative studies using the AEQ, we tested assumptions underlying Pekrun's (1992b) cognitive-motivational model concerning the effects of emotions on students' self-regulated learning and achievement.
4. Finally, we developed and tested a social cognitive, control-value theory on the individual and social antecedents of academic emotions.
In conclusion, we emphasize the reciprocal nature of linkages between academic emotions, their effects, and their antecedents. Also, we discuss the need for strengthening the study of emotions in educational psychology, and the value of using multiple research strategies to analyze this domain of human affect.
EXPLORING THE OCCURRENCE AND STRUCTURES OF ACADEMIC EMOTIONS: QUALITATIVE CASE STUDIES
How do students feel at school and university, and what are the contents, sources, and functions of the emotions they experience? In a series of five exploratory studies, we analyzed the emotions of school and university students by means of qualitative interviews and questionnaires. We asked our participants about their emotional experiences in academic settings when in class, studying, and taking tests and exams. Also, we asked about the quality and the elements of these experiences and about their origins and consequences. In the first study, students were asked to recall typical academic episodes from their autobiographical memories and to report the emotions experienced within these episodes (Pekrun, 1992c) . The other four studies used a more situated approach by interviewing participants immediately after classroom instruction, an exam, or a daily period of studying (cf. Spangler, Pekrun, Kramer, & Hofmann, in press; Titz, 2001) . As part of each study, we presented a fixed sequence of questions, but answers were less constrained, the focus being on individual descriptions of emotional episodes. In addition, in two of these studies assessing emotions during exams, video reconstruction procedures were used and physiological activation recordings were made (Spangler et al., in press ).
Frequencies of Different Emotions
In accordance with theoretical expectations, the results of the five studies showed that students experience a wide range of emotions in academic settings. There was virtually no major human emotion not reported by our participants, disgust being the only notable exception. Emotional diversity implies that theory-driven approaches to students' emotions that limit the range of emotions considered for theoretical reasons may be in danger of missing important parts of students' affective life. For example, this may apply to test anxiety research and to traditional conceptions of hope, fear, pride, and shame as relating to achievement motivation. Different categories of discrete emotions appeared with differing frequencies, depending in part on the type of academic situation addressed. Overall, anxiety was the one emotion reported most often, accounting for 15% to 25% of all emotions reported in our studies. Anxiety was mentioned most often not only in relation to taking exams, but also with reference to being in class or studying at home. Achievement pressure and expectancies of failure were reported as major contributors to emotional arousal, thus pointing to the need to enhance our students' psychological well-being by giving them chances to cope with excessive demands, and by increasing opportunities for success. However, despite the frequency of reports about anxiety, positive emotions were described about as often as negative emotions. Aside from anxiety, emotions reported most often were enjoyment of learning, hope, pride, and relief, as well as anger, boredom, and shame. In addition, there were accounts of several less frequently reported emotions (e.g., the social emotions of gratitude, admiration, contempt, and envy). Hopelessness was also reported less often, but some accounts of this emotion involved reports about personal tragedies including suicidal ideation relating to failing academic exams.
Tracing Unexpected Phenomena
The qualitative accounts given by our participants also enabled us to detect phenomena that otherwise would have gone unnoticed. A case in point was students' meta-emotions, that is, their feelings about their own emotions. For example, a number of students gave detailed accounts of experiencing anger about being anxious before exams. In some of these students, this anger helped them to find ways to cope with the anxiety, thus implying that meta-emotions may facilitate students' coping with negative emotions, something educators may wish to consider when trying to assist students in dealing with their affective experiences. An example pertaining to the sources of academic emotions is our participants' reports about academic boredom. We had expected that boredom should occur when demands are too low, as in the case of high-ability students who are taught in regular classes. Many of our participants' reports about boredom conformed to this analysis: When self-evaluations of abilities were high and instructional demands low, students reported that they felt bored and daydreamed. However, a sizable number of other students told us that they had experienced boredom when feeling unable to keep up with demands, implying that boredom was connected to low self-evaluations of abilities and high evaluations of demands. Apparently, boredom may serve functions of escaping behaviorally or mentally from sit-uations not providing sufficient stimulation, but may also serve as an escape from situations having demands that are beyond the student's capabilities.
Constructing Taxonomies of the Internal Structures of Academic Emotions
From a more systematic perspective, we used our exploratory findings as an empirical basis for constructing theoretical taxonomies of the internal structures of different academic emotions. Our participants reported a broad range of affective, cognitive, physiological, and motivational elements of their emotional experiences that were used for creating these taxonomies. For example, concerning cognitive components, three major categories of cognitions that were experienced as being part of academic emotions were thoughts about the task (e.g., the quantity, difficulty, and relevance of tasks), thoughts about mastery and achievement, and thoughts about the social situation within an academic setting.
Many of these cognitive components were reported as relating to more than one emotion. In a similar vein, some other types of components were also shared by several emotions (e.g., facets of perceived physiological arousal). This would suggest some overlap among different emotions, as in the case of worries about failure that were reported as being part of exam-related anxiety but also as components of shame and hopelessness. Rather than being characterized by specific, exclusive elements, it seems that different emotions show specific profiles of components, some of them being shared with other emotions. One general implication is that it may be difficult to measure different emotions in nonoverlapping ways, making it difficult to ensure discriminant validity of these measures. In this regard, contemporary test anxiety scales containing worry items (cf. Hodapp & Benson, 1997; Sarason, 1984) may measure shame or hopelessness in addition to anxiety, thus making it necessary to reinterpret much of the empirical evidence gathered using them.
Academic Emotions and Physiological Activation
Finally, we also used our qualitative data to analyze relations between academic emotions and stress-related physiological processes. It is interesting that measures of emotional intensity based on our participants' qualitative reports about their emotions experienced during an important exam were systematically related to cortisol levels before and after the exam, whereas questionnaire-based measures showed a much less consistent pattern. Specifically, anxiety during an exam was positively related to postexam cortisol levels indicating physiological activation during the exam, whereas problem-focused as well as emotion-oriented coping during the exam were negatively related to cortisol levels, implying that coping had reduced physiological activation. This evidence suggests that qualitative reports may prove useful even for studying functional relations between subjective and physiological levels of emotions, a field that has been plagued by inconsistent findings to date (Spangler et al., in press ).
In sum, findings of our qualitative studies demonstrated that students experience a rich and intense emotional life in academic settings, suggesting that reductionist conceptions of students' emotions may fall short of adequately covering this domain. Although anxiety was the single discrete emotion reported most often, positive emotions were reported no less often than negative emotions, thus pointing to the need to investigate them more thoroughly (cf. also Fredrickson, 2001 ). Furthermore, our findings allowed us to trace a number of unexpected phenomena as in the case of meta-emotions, and to build empirically based conceptual taxonomies of the internal structures of academic emotions. Hodapp & Benson, 1997; Zeidner, 1998) . Concerning academic emotions other than test anxiety, however, explicit measures are largely lacking as of yet. One exception is the anger measure presented by Smith, Furlong, Bates, and Laughlin (1998) . Previous research on academic emotions beyond anxiety used general measures of emotions not tailored to the academic domain or sets of single rating scales assessing various emotions following success and failure (cf. Weiner, 1985) . Measures of general emotions, however, are removed from the academic domain and probably less predictive for academic achievement than more domain-specific scales. For example, general trait anxiety correlates less with students' achievement than their test anxiety (Hembree, 1988) . Rating scales based on single items, on the other hand, may be economic and useful under specific experimental circumstances but may lack reliability and cannot adequately represent the detailed internal structures of academic emotions.
We therefore attempted to develop a multidimensional instrument that measures a number of more important academic emotions in domain-specific ways, using multiple items for each emotion to represent different components of these emotions. In doing so, we adopted the standards that have been set by recent advances in test anxiety measurement (Hodapp & Benson, 1997) .
Theoretical Considerations Guiding Scale Development
A number of conceptual decisions had to be made at the outset. First, we needed a working definition of the concept of emotion. In line with contemporary component process models (e.g., Scherer, 1984) , we view emotions as involving sets of interrelated psychological processes. Affective, cognitive, physiological, and motivational component processes may be the most important (e.g., feeling tense and uneasy, worrying, being activated physiologically, and wanting to escape in anxiety). Such a conception goes beyond traditional models of test anxiety by taking motivational components into account as well. Motivational components are not represented by recent test anxiety scales, although they have been included in items of early instruments such as the Test Anxiety Questionnaire (Mandler & Sarason, 1952) . Concerning the contents of the components of different emotions, we made use of the evidence-based taxonomies derived from our exploratory data.
Second, we decided to develop scales for a limited set of emotions that may be important in many academic situations and that can be assumed to affect students' learning, achievement, and health. Specifically, we used three criteria in creating this set of emotions: (a) The scales should represent those categories of primary human emotions that play a role in academic settings-According to our exploratory data, this is true of joy, anger, anxiety, and shame, as well as hopelessness, which may be regarded as an anticipatory version of the primary emotion of sadness; (b) we wanted to take those eight emotions into account, which were reported frequently by students in our exploratory studies (see the previous section); and finally, (c) with regard to emotion effects, we wanted to include positive and negative emotions, as well as both activating and deactivating emotions within these categories because the two dimensions of valence and activation may be regarded as basic determinants of many effects of emotions (see the next section). The resulting set of emotions contains the positive emotions of enjoyment, hope, and pride (positive activating emotions), as well as relief (positive deactivating), and the negative emotions of anger, anxiety, and shame (negative activating), as well as hopelessness and boredom (negative deactivating; see Table 3 ).
Third, clarification concerning the situational and temporal generality of the emotion constructs to be measured was necessary. Regarding academic situations, being in class, studying outside of class, and taking tests and exams are the three most important types of academic situations at school and university. These situations are characterized by different functions and social structures, implying that emotions relating to them may differ as well. For example, enjoyment of classroom instruction may be quite different from enjoying the challenge of an exam. We therefore decided to develop separate scales pertaining to class-related, learning-related, and test-related emotions. Concerning temporal generality, we wanted to construct items so that they can be administered using different instructions, thus making it possible to measure trait academic emotions (e.g., trait test anxiety), course-related emotions pertaining to a specific course and class, as well as state academic emotions experienced within single episodes of academic life (e.g., state test anxiety). On a bipolar conceptual continuum representing emotional traits versus states, trait academic emotions would be located at the trait end of the continuum, state academic emotions at the state end, and course-related emotions in between.
Construction of Scales
Item construction was based on the student reports gained in our exploratory studies, on theoretical considerations, and, concerning test anxiety, on Sarason's (1984) Reactions-to-Tests Questionnaire and Hodapp and Benson's (1997) Integrative Test Anxiety Questionnaire. From an initial item pool, items were selected for preliminary versions of the scales by using expert judgment and criteria of redundancy. Selection of items for the final versions was based on item statistics of the preliminary versions and on results of confirmatory factor analysis for each scale (cf. Titz, 2001 ). Table 3 presents item numbers and internal reliabilities for the trait versions of the AEQ scales. Reliabilities are based on two samples of university students (learning-related and class-related emotion scales: N = 230; test emotion scales: N = 222). Coefficients imply that internal reliabilities are quite satisfactory.
Item Statistics, Reliabilities, and Structures of Scales
Confirmatory factor analysis showed that internal structures of trait academic emotions can differ between emotions. Specifically, whereas items relating to affective, cognitive, physiological, and motivational components separated in some scales (e.g., in the test anxiety scale), they showed less differentiation in others (e.g., in the boredom and hopelessness scales). Future research should address the precise nature of these structural differences. Learning-related and class-related emotions correlated moderately with their respective counterparts relating to tests (average r = .58), whereas correlations of learning-related versus class-related emotions were somewhat higher (average r = .64).
Concerning interrelations of different emotions within these groups, four clusters of emotions emerged: (a) enjoyment, hope, and pride; (b) relief; (c) anxiety, shame, and hopelessness; and (d) anger and boredom. These clusters suggest that academic emotions can be grouped according to their antecedents. The first cluster represents emotions that are induced by positive events, whereas relief is a positive emotion that is induced when a negative process is stopped. The third cluster represents negative emotions implying lack of subjective control and the last cluster negative emotions characterized by higher levels of control (cf. Roseman, Antoniou, & Jose, 1996) . Correlations between these clusters were low to moderate, whereas within-cluster correlations were higher, although well below the respective reliabilities in each case. An exception was the high correlations between anxiety and hopelessness (r > .70). Because anxiety and hopelessness may differentially relate to outcomes (see following), we nevertheless decided to keep these scales separate. Overall, this pattern of scale interrelations seems to be in line with hierarchical models of dimensions of human affect (cf. Watson & Clark, 1992) .
In addition to the long versions of the AEQ scales, shorter eight-item versions are available as well. Also, the scales have been administered under alternative instructions pertaining to single courses and to transient emotional states. Reliabilities were equivalent to those of the trait versions (average reliabilities of the scales of the short trait versions, the course-related versions, and the state versions were a = .87, .86, and .87, respectively; cf. Titz, 2001 ). Also, we recently developed a version of the instrument pertaining to school students' emotions experienced in different academic domains at school (e.g., in mathematics). Finally, we translated the scales (short versions) into the English language and analyzed these versions using samples of undergraduate students at a midwestern Canadian university. Results imply equivalence of reliability and validity of the English-language versions (average scale reliability was a = .86; Goetz, Pekrun, Perry, & Hladkyj, 2001 ).
THE IMPACT OF ACADEMIC EMOTIONS ON SELF-REGULATED LEARNING AND ACHIEVEMENT: TESTING ASSUMPTIONS OF A COGNITIVE-MOTIVATIONAL MODEL
Do students' emotions influence their academic learning, self-regulation, and achievement? Does it matter, for example, if a student is bored and indulges in daydreaming while in class, or feels excited and enjoys the lesson?; if the student hopes for success when taking an exam or is afraid of failing it? Everyday experiences, as well as psychological theorizing, tell us that the answer should be yes: Emotions serve the functions of preparing and sustaining reactions to important events and states by providing motivational and physiological energy, by focusing attention and modulating thinking, and by triggering action-related wishes and intentions. This would imply that emotions can profoundly affect students' thoughts, motivation, and action. However, empirical evidence is limited to date. We used findings from experimental mood studies and test anxiety research to deduce hypotheses on the impact of academic emotions. We then tested parts of these hypotheses in a series of cross-sectional, longitudinal, and diary studies using the AEQ.
Previous Research
Laboratory-based experimental research on mood effects has shown that mood, which may be regarded as low-intensity emotion, can have a number of distinct effects on cognitive processes and performance. One well-known result is that positive and negative mood can enhance mood-congruent memory processes by mechanisms of state-dependent learning and mood-congruent recall (e.g., Levine & Burgess, 1997) . Second, positive and negative mood have been shown to trigger specific modes of thinking and problem solving. Positive mood may facilitate holistic, intuitive, and creative ways of solving problems, as well as an optimistic reliance on generalized knowledge structures (e.g., Bless et al., 1996) . In contrast, negative mood may enhance more focused, detail-oriented, analytical, and algorithmic modes of processing information. Finally, it has been shown that mood may produce task-irrelevant thinking that may be detrimental for task performance (cf. Ellis & Ashbrook, 1988; Meinhardt & Pekrun, in press ).
However, many of these and other specific effects found in experimental research have been weak and inconsistent, and it is open to question as to what extent they are generalizable to field settings outside the laboratory. For some phenomena, it may reasonably be assumed that generalizability is limited. A case in point is emotion effects on cognitive resources (see following). Because laboratory research on human emotions is confined by methodological and ethical constraints, it may well be suited to generate hypotheses, but it cannot replace a more direct analysis of the emotions experienced by students in real-life educational settings.
Thus far, field research of this kind has focused on students' test anxiety. This research has shown that test anxiety can reduce working memory resources, leading to an impairment of performance at complex or difficult tasks that draw on these resources. Consequently, test anxiety tends to correlate negatively with academic achievement at school and uni-versity (cf. Hembree, 1988; Zeidner, 1998) . These are cumulative, consistent findings, but beyond test anxiety, evidence on the impact of academic emotions is scarce (with few notable exceptions; cf. Boekaerts, 1993; J. E. Turner & Schallert, 2001) .
A Cognitive-Motivational Model on the Effects of Emotions
In a cognitive-motivational model (Pekrun, 1992c) , it is assumed that the effects of emotions on learning and achievement are mediated by a number of cognitive and motivational mechanisms. Of primary importance should be mediation by students' motivation to learn, strategies of learning, cognitive resources, and self-regulation of learning.
Different emotions can influence these mechanisms in different ways. To reduce conceptual complexity, experimental mood research on performance effects of emotions has traditionally focused on differences related to the valence dimension of emotions (positive vs. negative mood). In our cognitive-motivational model, it is assumed that a second traditional dimension of emotions is no less important, namely activation. Using these two dimensions, four groups of emotions in general, and of academic emotions in particular, may be distinguished with reference to their performance effects: positive activating emotions (such as enjoyment of learning, hope for success, or pride); positive deactivating emotions (e.g., relief, relaxation after success, contentment); negative activating emotions (such as anger, anxiety, and shame); and negative deactivating emotions (e.g., boredom, hopelessness). Note, however, that using these two dimensions instead of one still requires a number of simplifications. For example, anxiety may lead to behavioral freezing instead of activation under specific circumstances, and there may be variants of boredom that are quite arousing. In line with the findings of mood and test anxiety research, the model assumes that mediating mechanisms and resulting academic achievement are influenced by these four categories of emotions as follows.
Motivation. Emotions may trigger, sustain, or reduce academic motivation and related volitional processes. They can do so by inducing emotion-specific goals and intentions, which may be facilitated by emotion-congruent ways of processing self-related and task-related information. For example, attention and recall can be focused on positive self-efficacy information in a positive mood and on negative information in a negative mood (cf. Olafson & Ferraro, 2001) . In this way, positive activating emotions such as enjoyment of learning may generally enhance academic motivation, whereas negative deactivating emotions may just be detrimental (e.g., hopelessness, boredom).
The other two categories of emotions, however, may show more complex effects. Positive emotions such as relief or relaxation can deactivate any immediate motivation to continue academic work, thus facilitating disengagement. However, being positive emotions, they can also serve as reinforcers strengthening motivation for the next stage of learning. The effects of negative activating emotions may be even more ambivalent. Anger, anxiety, and shame can be assumed to reduce intrinsic motivation, because negative emotions tend to be incompatible with enjoyment as implied by interest and intrinsic motivation. On the other hand, it follows from their activating nature that these emotions can induce strong motivation to cope with the negative events that caused them, thus strengthening specific kinds of extrinsic motivation. For example, task-related anger may be assumed to trigger motivation to overcome obstacles (cf. also Bandura & Cervone, 1983) , and anxiety and shame may induce motivation to avoid failures by investing effort, thus strengthening academic motivation. Recent findings by J. E. Turner and Schallert (2001) on students' shame are in line with this assumption, as well as earlier research by Weiner (1985) .
Strategies for learning. Extrapolating from the aforementioned research on mood and problem solving, it may be assumed that positive academic emotions facilitate the use of flexible, creative learning strategies such as elaboration, organization, critical evaluation, and metacognitive monitoring. Negative emotions, on the other hand, may trigger the use of more rigid strategies, such as simple rehearsal and reliance on algorithmic procedures. These effects should be stronger in activating than in deactivating emotions. Emotions such as relaxation or boredom imply physiological as well as cognitive deactivation, thus leading to reduced attention and more shallow, superficial processing of information.
Cognitive resources. Emotions serve functions of directing attention toward the object of emotion, implying that they use cognitive resources and can distract attention away from tasks. This has traditionally been assumed for negative emotions (cf. Ellis & Ashbrook, 1988; Zeidner, 1998) , but has been demonstrated experimentally for positive emotions as well (Meinhardt & Pekrun, in press ). Emotions such as enjoyment, pride, admiration, anxiety, anger, or envy can relate to the setting, other persons, or the self, thus producing task-irrelevant thinking, reducing cognitive resources available for task purposes, and impairing academic achievement.
However, it would be misleading to infer from experimental research that this should hold true for all kinds of academic emotions. In emotions directly relating to the process of learning and task performance, the situation may be different. Specifically, enjoyment of dealing with learning material and related experiences of flow may direct attention toward the task at hand, thus allowing for the full use of cognitive re-sources instead of reducing them. The terms intrinsic and extrinsic can be borrowed from motivation research to characterize the implied distinction. Seen from a task perspective, emotions relating to the setting, other persons, or the self can be considered extrinsic emotions. Emotions such as task-related enjoyment, on the other hand, are intrinsic emotions to the extent that they relate to inherent properties of task material or the process of dealing with such material (Pekrun, 1998) . Positive intrinsic emotions may be assumed to direct attention toward the task, thus directly facilitating learning and performance.
Self-regulation versus external regulation of learning. Self-regulation of learning implies planning, monitoring, and evaluating one's own learning in flexible ways and, in doing so, adapting learning strategies to task demands and the progress made. Because self-regulated learning presupposes cognitive flexibility, it may be speculated that it is facilitated by positive emotions. Negative emotions, on the other hand, may be assumed to motivate students to rely on external guidance.
Academic achievement. Emotion effects on students' achievement may depend on the interplay between these different motivational and cognitive mechanisms of self-regulation and on interactions between these mechanisms and task demands. This implies that emotion effects on academic achievement will inevitably be complex and overdetermined. Nevertheless, a number of general assumptions can be deduced from the preceding hypotheses.
Generally, positive activating emotions may be assumed to affect achievement positively by strengthening motivation and enhancing flexible learning. Specifically, this may be true for intrinsic positive emotions such as task enjoyment, which provide the additional advantage of directing attention toward the task. In contrast, negative deactivating emotions (e.g., boredom, hopelessness) may generally be detrimental because they erode motivation, direct attention away from the task and make any processing of task-related information shallow and superficial.
The effects of positive deactivating as well as negative activating emotions, on the other hand, may be equivocal. Positive deactivating emotions may be detrimental for immediate performance, but may be beneficial by reinforcing long-term motivation to invest effort. Negative activating emotions such as anger and anxiety may impair achievement by reducing intrinsic motivation and producing task-irrelevant thinking, but they may also benefit achievement by strengthening extrinsic motivation. Specifically, such beneficial effects may occur when positive overall expectancies are held, and when learning does not require too much cognitive flexibility, but can draw on rehearsal strategies and algorithmic procedures instead. This ambivalence could well explain why correlations between test anxiety and academic achievement have often been weak and rarely explain more than 10% of the variance in achievement scores (Hembree, 1988; Ma, 1999) .
Empirical Findings
In a series of seven cross-sectional, three longitudinal, and one diary-based study using samples of university and school students, we analyzed the relations of academic emotions to learning and achievement (summarized in Pekrun, Hochstadt, & Kramer, 1996; Pekrun & Hofmann, 1999; Pekrun, Molfenter, Titz, & Perry, 2000; Titz, 2001) . In these studies, we used trait or state versions of our AEQ scales to measure students' academic emotions. Additionally, German versions of the Study Interest Scale (Winteler, Schiefele, Krapp, & Wild, 1991) were used for assessing students' academic interest; trait and state versions of a German adaptation of the Motivated Strategies for Learning Questionnaire (Winteler et al., 1991 ; based on Pintrich, Smith, Garcia, & McKeachie, 1993) to measure learning strategies and effort; scales assessing task-irrelevant thinking when learning and taking tests as (negative) indicators of the availability of cognitive resources (adapted from Sarason, 1984) ; and grades as well as performance on written exams as indicators of academic achievement (Perry, Hladkyj, Pekrun, & Pelletier, 2001) .
Our findings indicated that academic emotions related in significant ways to variables of students' learning and achievement. These relations proved to be rather similar for university and secondary school students and for trait and state measures of emotions and learning. emotions and components of self-regulated learning in a sample of 230 university students (Titz, 2001 , Study 2).
Motivation and effort. In consistent ways, enjoyment, hope, and pride correlated positively with students' interest, intrinsic motivation (i.e., motivation to learn because the material is interesting and learning is enjoyable), extrinsic motivation (motivation to learn to attain outcomes), total motivation to learn, and self-reported academic effort (see Table 4 ). For test-related relief, correlations were less consistent and close to zero. This is in line with assumptions on the deactivating effects of emotions such as relief and relaxation. Alternatively, relations of relief to learning may be epiphenomena of relations between test anxiety and learning because relief is a tension-reducing emotion that tends to be tied closely to preceding anxiety (relief correlated positively with test anxiety).
In contrast, the negative deactivating emotions of boredom and hopelessness correlated negatively with all of these motivational variables and with self-reported effort (cf. Table 4), thus suggesting that these two emotions may be detrimental for students' academic motivation. Concerning the activating emotions of anger, anxiety, and shame, average correlations were negative as well. However, correlations for these emotions were lower, and in some of our studies, the coefficients for anxiety and self-reported academic effort were essentially zero (cf. Pekrun & Hofmann, 1999) . In line with theoretical expectations, ambivalent relations to intrinsic versus extrinsic motivation proved to be one possible reason. For example, it turned out that students' anxiety correlated negatively with intrinsic as well as overall extrinsic motivation but positively with extrinsic avoidance motivation (i.e., motivation to invest effort to avoid failures; Pekrun & Hofmann, 1999) .
Learning strategies. With the exception of relief, positive emotions related positively to metacognitive strategies, elaboration, organization, and critical thinking, thus suggesting that positive academic emotions may in fact facilitate flexible, creative modes of thinking. An alternative interpretation would be that creative learning is more enjoyable. Relations between negative emotions and flexible learning strategies were negative but weaker and less consistent.
Concerning more rigid ways of learning, most of the correlations with rehearsal strategies were near zero for both positive and negative emotions (cf . Table 4 ). However, in some of our data sets, we found significant positive correlations between anger, anxiety, and shame on one hand and use of rehearsal strategies on the other. In line with expectations, these correlations suggest that negative activating emotions may well facilitate the use of specific kinds of learning strategies, even if such effects do not appear in more consistent ways when self-report measures of learning strategies are used.
Cognitive resources. Relations between positive emotions and task-irrelevant thinking were consistently negative (for examples, see Table 4 ), relief again being an exception. Somewhat contrary to expectations, correlations were negative not only for intrinsic, task-related enjoyment, but for the extrinsic emotions of hope and pride as well (Titz, 2001) , perhaps indicating that beneficial motivational effects of these emotions on attention can override the effects of any task-irrelevant thoughts implied by them. Negative emotions, on the other hand, correlated positively with task-irrelevant thinking. In test anxiety research, irrelevant thinking has often been defined as a component of this specific emotion (cf. Hodapp & Benson, 1997) . The findings of our studies suggest that relations of other negative emotions to irrelevant thinking are at least equally strong. One important case in point is boredom because mental withdrawal and daydreaming are strongly related to this emotion.
Perceived
self-regulation versus external regulation. Beyond single component processes of self-regulation, how do students' academic emotions relate to their overall sense of self-regulation, as compared to being controlled by others? We used two scales developed for the purposes of this research to measure students' perceptions of the source of their learning-related regulation (Titz, 2001 ). These scales pertain to students' self-regulation versus external regulation by others concerning the goals of learning, the material used, the learning strategies employed, and the monitoring and evaluation of outcomes. There were significantly positive correlations between positive academic emotions and perceived self-regulation and between negative academic emotions and perceived external regulation (see Table 4 ). These findings suggest that positive emotions foster students' self-regulation, whereas negative emotions lead to reliance on external guidance. However, the reverse direction of causation may play a role here as well: Self-regulating one's own learning may induce positive feelings, whereas external control may induce anger, anxiety, or boredom.
Academic achievement. Academic emotions related significantly to students' academic achievement in a variety of ways (cf. Pekrun et al., 1996; Pekrun & Hofmann, 1999; Titz, 2001 ). Moving beyond cross-sectional correlations, university students' emotions measured early in the semester predicted cumulative grades as well as final course exam scores at the end of the semester . With the exception of relief, positive emotions such as academic enjoyment, hope, and pride predicted high achievement, and negative emotions predicted low achievement. Concerning negative emotions, average coefficients were higher for the deactivating emotions of hopelessness and boredom than for the activating emotions of anxiety, anger, and shame, which is in line with assumptions on ambivalent effects of activating negative emotions. Specifically, test anxiety proved to relate less closely to achievement than hopelessness and boredom, indicating once again that test anxiety is not necessarily the most detrimental negative academic emotion.
Finally, apart from achievement per se, negative academic emotions longitudinally predicted students' withdrawal from university courses (Ruthig, Hladkyi, Hall, Pekrun, & Perry, 2002) and were significantly more elevated in students who dropped out of university compared to students who finished their studies (Ziegler, 2001) .
In sum, findings corroborate that students' academic emotions are closely linked to their learning, self-regulation, and scholastic achievement. However, concerning causal interpretations of this evidence, two caveats are in order. First, even predictive, longitudinal evidence does not imply that effects of emotions on learning and performance represent the only relevant direction of causation. Rather, it may be assumed that emotions, learning, and achievement are linked by reciprocal causation, with students' emotions influencing achievement, but feedback of achievement in turn affecting their emotions (see section on reciprocal linkages).
Second, on a more general level, it cannot be inferred from the sample statistics normally derived from correlational and experimental studies that the implied relations between variables do in fact apply to all participants under study (cf. Schmitz & Skinner, 1993) . Our cross-sectional and longitudinal studies are no exception in this regard. To test generalizability, we used data from our diary study (Pekrun & Hofmann, 1999) on exam-related emotions to conduct idiographic analyses by calculating intraindividual correlations within individual students over time (N = 72 students, daily measurements over 6 weeks before and during final university exams). One main result was that for many emotions, synchronous and time-lagged relations with variables of learning were similar for all individuals in the sample and equivalent to the respective interindividual correlations, thus implying functional homogeneity across persons. For some relations, however, a different picture emerged. Specifically, it turned out that daily anxiety related differently to variables of learning in different students. For example, whereas anxiety correlated negatively with motivation to learn for some students, it correlated positively with motivation for others (see Figure 1) . One reason for this heterogeneity of anxiety-motivation relations may be that anxiety effects on intrinsic versus extrinsic motivation tend to be balanced differently within different individuals: Some students may even profit motivationally from their anxieties, whereas others are handicapped.
The results of this study thus imply that it should prove fruitful to complement sample-based analyses of students' emotions and learning by idiographic analysis to test the generalizability of sample statistics to individuals. Preferably, not to trade off idiographic validity at the expense of nomothetic generalizability across individuals, this should be done by using combined idiographic-nomothetic strategies (cf. Schmitz & Skinner, 1993) .
SOURCES OF ACADEMIC EMOTIONS:
A SOCIAL COGNITIVE, CONTROL-VALUE THEORY Genetic dispositions, physiological processes, and cognitive appraisals can be regarded as main proximal sources of emotions. Because academic emotions are domain-specific variants of emotions in general, this should be true for this class of emotions as well. However, genetic dispositions and physiological processes of students are beyond the control of educators. In contrast, emotionally relevant appraisals of students may be shaped by their instructional and social environments, implying that research on appraisals and their environmental antecedents may help in designing measures of prevention, therapy, and optimization.
Test anxiety research, attributional studies, and recent investigations of students' hopelessness, anger, and negative affect have corroborated the importance of cognitive antecedents. Specifically, it has been shown that negative self-concepts and achievement-related expectancies, as well as a helpless attributional style, may be important for test anxiety and students' hopelessness (Abela & Seligman, 2000; Hembree, 1988) . Students' anger, on the other hand, may be characterized by task frustration combined with higher levels of subjective control, as well as high values of outperforming others (high need to win; Rhodewalt & Morf, 1998) . Negative affect after failure has been shown to be related to ability goals (J. C. Turner, Thorpe, & Meyer, 1998) . Concerning students' positive emotions, however, evidence on antecedents is largely lacking, with the exception of attributional studies showing that internal attributions of success may be important for positive achievement-related emotions (Weiner, 1985) and other person-directed emotions (Weiner, 1995) .
Individual Antecedents of Academic Emotions
Causal attributions and causal expectancies may be regarded as specific cases of appraisals of subjective control and aca- demic self-concepts as appraisals of one's own competences underlying control. In a control-value theory of academic emotions (Pekrun, 1998 (Pekrun, , 2000 , an attempt was made to integrate assumptions of expectancy-value and attributional theories of achievement-related emotions (Pekrun, 1992a; J. E. Turner & Schallert, 2001; Weiner, 1985) . The theory holds that control-related and value-related appraisals are main sources of students' academic emotions. Dependent on the time perspective of interest (retrospective, concurrent, or prospective), control cognitions may take forms of retrospective causal attributions, state-related control cognitions referring to the present situation, or future-related causal expectancies (cf. also Roseman et al., 1996) . Major categories of causal expectancies are self-efficacy, situation outcome, and action-outcome expectations implying appraisals of causal agency and of probabilities of future events. In addition, intrinsic and extrinsic values and goals relating to academic learning and its outcomes are assumed to be important, interacting with control in such ways that, for most academic emotions, both control and values are necessary antecedents.
For example, it is assumed that learning-related enjoyment presupposes that the student has a sense of being able to master the material (high control) and intrinsically values the material (high interest). Anxiety is assumed to be triggered when expectations imply possible failure, on condition that achievement goals are of some subjective value (intrinsically relating to failures themselves or extrinsically to their consequences).
In our cross-sectional and longitudinal studies on academic emotions cited previously, we found that academic self-efficacy, academic control of achievement, and subjective values of learning and achievement related significantly to students' academic emotions (cf. Pekrun, 1998 Pekrun, , 2000 . Beyond synchronous relations, control also predicted emotions in longitudinal analysis (cf. Perry, Hladkyj, Pekrun, & Clifton, 2001; Perry, Hladkyj, Pekrun, & Pelletier, 2001) . Furthermore, in a study on students' emotions relating to statistics courses (Barrera, 2001) , we systematically tested the extent to which interactions of control and value variables may explain academic emotions. Scales of the AEQ were used to measure emotions, after the instruction had been tailored to the domain of statistics. A number of significant interactions emerged. For example, enjoyment originating from statistics was high when both statistics-related control and the subjective value of this domain were high, and low when either control or value, or both, were low. In contrast, anxiety emanating from statistics was characterized by a pattern of low control, combined with high value.
Classroom Instruction, Social Environments, and Academic Emotions
In addition to individual sources of emotions, assumptions concerning the instructional and social antecedents of academic emotions may be deduced from our model. Specifically, in line with social cognitive perspectives on human development, the model assumes that environmental factors of specific importance are those that influence students' control-and value-related appraisals initially, implying that subjective control and values mediate the impact of specific settings. In particular, this is assumed for the following groups of variables: (a) quality dimensions of classroom instruction (as exemplified by teacher enthusiasm inducing intrinsic values by means of emotional contagion; cf. Hatfield, Cacioppo, & Rapson, 1994) ; (b) autonomy support versus control of students' learning (cf. also Patrick, Skinner, & Connell, 1993) ; (c) achievement expectancies and values conveyed to the student by significant others, by educational goal structures, and by classroom interaction structures (e.g., competition vs. cooperation); (d) feedback and consequences of achievement (such as educational and occupational career outcomes); and (e) social relatedness and support in academic interactions (e.g., affiliation within the classroom; teachers' and parents' support after failure).
In line with these assumptions, test anxiety studies have shown that high achievement expectancies, pressure for achievement, classroom competition, feedback of failure, and punishment after failure correlate with students' achievement-related anxiety. Again, evidence beyond test anxiety is scarce. In our field studies, we found that teacher enthusiasm; achievement pressure; competition versus cooperation; feedback of achievement; and social reactions to achievement by teachers, parents, and peers, as well as competition, cooperation, and affiliation within the classroom significantly related to secondary school and university students' enjoyment of learning and hope for success, as well as to their anger, anxiety, hopelessness, and boredom (including cross-sectional correlations and longitudinal prediction; e.g., Pekrun, 1998 Pekrun, , 2000 Pekrun et al., 2000) . However, we have not yet tested the mediational assumptions implied by control-value theory in more direct ways.
Implications for Instruction and Intervention
Finally, a number of implications for prevention and therapy and for the design of instruction and educational environments may be inferred from our theoretical perspective. Individual prevention and therapy can aim at changing students' control and value appraisals underlying their emotions. For example, research done by Perry and his colleagues has shown that attributional retraining procedures can help students enhance their subjective control over academic performance (cf. Perry, Hechter, Menec, & Weinberg, 1993; Perry & Penner, 1990) . Concerning the design of instructional environments, some general guidelines that can be inferred from the theory are to (a) improve the quality of academic instruction; (b) give students autonomy, but only to the extent that they are able to self-regulate their learning; (c) convey high values of academic mastery, but adjust social expectations for achievement so that they match students' capabilities; (d) increase opportunities for success by using individual and cooperative reference norms for giving feedback and by inducing a culture of learning from errors; and (e) create flexible interaction structures that foster affiliation, cooperation, and support without denying the role of competition among peers (Pekrun, 1998; Perry, Schonwetter, Magnusson, & Struthers, 1994 ; see also Astleitner, 2000; Covington, 1992) . Educational intervention studies should consider exploring the empirical fruitfulness of strategies of this kind.
RECIPROCAL LINKAGES BETWEEN EMOTIONS, EFFECTS, AND ANTECEDENTS
The research perspectives discussed in the previous two sections pertain to the effects of emotions and to their antecedents. Specifically, our cognitive-motivational model addresses the impact of academic emotions on students' learning and achievement, and control-value theory their individual and social origins. Taken individually, the assumptions of the two models seem to suggest unidirectional causation: Environments and appraisals induce emotions, emotions in turn influence learning and achievement. Taken together, however, the assumptions of the two models imply that antecedents, emotions, and effects are linked by reciprocal causation (for a summary, see Figure 2 ). Reciprocal causation in academic emotions may take similar forms as in other kinds of human affect (e.g., Lazarus & Folkman, 1987) . Two reciprocal linkages may be of specific importance. First, emotions affect students' achievement, but feedback of achievement and related experiences of success and failure can in turn influence students' emotions and may in fact be a major source of human affective development today. Reciprocal linkages of emotions and achievement may be characteristic both of short-term causation from one exam to the next and of long-term affective development over the life span. Second, classroom instruction and social environments can induce academic emotions in students, but students' emotions can influence instruction, environments, and the behavior of significant others. For example, through the process of emotional contagion, a teacher's enthusiasm may stimulate excitement and positive affect in students, but having enthusiastic students in one's class may in turn fuel the teachers's enthusiasm in teaching this class.
Theoretically, such reciprocal linkages may take different forms, including both positive and negative feedback loops. For example, positive loops of emotions and achievement would imply that the levels of emotions and of achievement could increase or decrease over time in parallel ways, which might also be one of the reasons why the gap between highand low-achieving students tends to widen throughout the school years (e.g., Weinert & Helmke, 1997) . Negative feedback loops may help explain findings on academic emotions that seem paradoxical at first sight. For example, contrary to theoretical expectations, correlations between parents' and teachers' support on one hand and test anxiety on the other have been found to be near zero in a number of studies (cf. Hembree, 1988) . This may well be due to negative feedback loops implying that support alleviates students' anxiety (negative effect of support on the level of anxiety) but is initially triggered by students' expression of anxiety (positive effect of anxiety on support).
Empirical evidence on reciprocal linkages of academic emotions is scarce. In our own longitudinal research, we found that test anxiety and academic achievement were linked by reciprocal causation (positive feedback loops) throughout the school years from Grades 5 to 10 (Pekrun, 1991 (Pekrun, , 1992a . Achievement had negative effects on anxiety over time, which were mediated by students' expectancies of failure. Anxiety in turn exerted negative effects on achievement. In similar ways, Meece, Wigfield, and Eccles (1990) and Schnabel (1998) have used longitudinal data to disentangle causal relations between test anxiety and students' academic achievement. For academic emotions other than test anxiety, however, evidence is largely lacking. Future research should address reciprocal causation by including measures of academic emotions into longitudinal classroom research.
CONCLUSION
The findings presented in this article demonstrate that students' academic emotions are often multifaceted, can be measured in reliable ways by the AEQ self-report scales, and relate significantly to students' learning, self-regulation, achievement, personality antecedents, and instructional as well as social environments. However, limitations of the studies summarized here should be noted as well. Specifically, the quantitative field studies we have conducted so far largely used cross-sectional or predictive designs, as yet not allowing more precise inferences of causal relations. In addition, the assessment of students' self-regulated learning, and of variables of appraisals and social environments, has focused on self-report scales in our studies to date. Bearing these limitations in mind, the findings may nevertheless warrant some more general conclusions and implications for future research.
Strategies of Research
Concerning strategies of analyzing students' emotions, the results of our research suggest that it can prove useful not to rely solely on qualitative or quantitative strategies alone, but rather to combine them in ways in which the relative advantages of both approaches are used. Starting with qualitative, exploratory analysis can help in appreciating the complexity of real-life affective experience, and thus lay the groundwork for constructing measures and undertaking quantitative studies. Furthermore, the findings of our diary study suggest that it may be useful to complement studies using sample-based designs with idiographic analysis, thus testing the generalizability of findings and ensuring that conclusions are valid for individual students' affective life, rather than remaining artifacts of sample statistics.
Emotions and Students' Self-Regulation at Learning and Achievement
Emotions seem to be closely intertwined with essential components of students' self-regulated learning such as interest, motivation, strategies of learning, and internal versus external control of regulation. Also, they predict students' academic achievement. Gaining a realistic account of students' competences for self-regulation and academic performance may require taking their emotions into account. In so doing, simplistic conceptions of negative emotions as bad and positive emotions as being good should be avoided because positive emotions are sometimes detrimental and negative emotions such as anxiety and shame beneficial. Furthermore, beyond the evidence discussed in this article, the role of emotion regulation for students' self-regulation of learning needs to be addressed more thoroughly (Schutz & Davis, 2000) .
Sources of Emotions and the Design of Educational Environments
Findings imply that academic emotions are closely tied to students' self-appraisals of competence and control in the academic domain, to the values and goals they attach to learning and achievement, and to classroom instruction and social environments affecting control, values, and goals. Implications for prevention, therapy, and an emotion-oriented design of educational environments can be deduced from the importance of these appraisals.
Affective Educational Psychology: Acknowledging Emotional Diversity
The findings of our studies imply that students experience a great variety of self-referenced, task-related, and social emotions in academic settings. Judging from the results of our qualitative case studies, positive emotions such as enjoyment of learning, hope, pride, admiration, or empathy appear to be no less representative of this diversity than negative emotions. To date, research on students' affective life has focused on test anxiety and has generally been biased toward negative emotions. To obtain a more complete picture of students' academic reality, it would seem necessary to analyze their positive experiences as well (cf. also Fredrickson, 2001) . Such an analysis may be of specific importance for designing educational environments in such ways that they foster students' psychological well-being and learning beyond perspectives of preventing and modifying negative emotions. Going beyond test anxiety, which has been studied so extensively, the study of affect in educational psychology should thus address the full range of students' affective experiences, negative as well as positive. In so doing, it might profit anew from taking up broader perspectives on emotional diversity as implied, for example, by Weiner's (1985) attributional theory of achievement emotions.
